Abstract: Advanced traveller information systems (ATIS) are meant to assist people in their daily travel decisions as well as to prompt a shift from cars to alternative and more environmentally-friendly transport strategies. Not many comprehensive studies have been undertaken so far in order to assess the willingness to pay (WTP) for ATIS, despite a development of these tools during the last two decades. This paper aims at analysing the WTP for Optymod'Lyon, a smartphone application which plans your journey travels using real-time information about all available transport modes. To this end, a quali-quantitative approach was adopted, administering a questionnaire to participants and organising focus groups before and after the test of the application. A sample of 42 people living in the metropolitan area of Lyon was involved. Results showed four clusters of participants: idealists, pragmatics, the ambiguous and opportunists. A strong majority of idealists and pragmatics were unwilling to pay, mainly for economic reasons and the availability on the market of free information. They record a lower share of trips to work and a higher share for leisure, shopping and study purposes. Those willing to pay (of which 37.8% were opportunists) report a low monthly charge level (0.2-3 €/month) and are mainly highly-educated car users, travelling for work.
Introduction
In 2008, the European Commission [1] started the process that led to the issue of the 2010/40/UE Directive [2] , presenting the action plan to accelerate and develop the deployment of intelligent transport systems (ITS). In a context where road transport generates many disadvantages such as road congestion costs, negative environmental impact, high petrol consumption, and road fatalities [3] , ITS is seen as one of the solutions to tackle some negative transport issues [4] . Advanced traveller information systems (ATIS), a key component of ITS, aim at helping drivers and, notably, commuters to make better choices at the onset of or during their journeys, or when making a route choice [5] .
Modern cities show an increasing interest in ATIS, with a growing attention to real-time multimodal information. Through these systems, decision-makers hope to prompt a shift from car to alternative, environmentally-friendly modes of transport, thus reducing the environmental impact of transport systems. Unfortunately, few comprehensive studies have been undertaken in order to assess travellers' reactions to the use of ATIS. Most previous research has investigated the effects of traffic information on car drivers' satisfaction-mainly commuters [5] [6] [7] [8] -highlighting the potential of ATIS to reduce the variability of travel time [9] [10] [11] . Just a few studies have explored the to the inclusion of a customised service, although the WTP for those people was rather low [38] . Molin and Timmermans [30] showed that PT users were willing to pay for real-time information, as well as for specific information improving the attractiveness of PT, such as alternative planning options, ticket pricing or walking routes to reach PT vehicles.
Evaluating a technology only according to its attributes may not be the most effective way to assess a potential WTP, as other factors may interfere with users' judgement. High-quality [39] and reliable information [40] is perceived as an essential requirement to prompt people to pay, and as necessary to attract and retain PT users [24] . Another relevant factor is related to the perceived benefits [41, 42] ; a study conducted on the users of SmartTraveler-a real-time traffic and transit information service in Boston-showed that the WTP was positively correlated to the expected benefits (reliability, relevance and coverage) of using the device [43] .
Unlike the studies on the use of ATIS, the state-of-the-art literature provides scant information on the socioeconomic characteristics of people who are willing to pay for getting travel information [22, 35, 44] , although those characteristics could help us to understand which part of the population is a potential target. Only two studies analyse the socioeconomic characteristics of potential users who are willing to pay for getting information. The first one deals with radio traffic info and variable message signs. The results show that the WTP was higher for male drivers under 45 years old on business trips and for people with a good experience of variable message signs [29] . The second study assesses the WTP for services offered by a multimodal platform and shows gender differences in the rating of such a platform and its use [45] .
To this end, it is important to investigate the users' characteristics as well as their perceptions and opinions about the usefulness of high quality real-time information to understand which kind of business model can be effective to maintain, in a permanent way, the ATIS developed so far.
This paper aims at analysing the willingness to pay (WTP) of potential users of multimodal real-time information and at defining market segments to determine precisely who can find an added value in and is willing to pay for multimodal travel planning tools using real-time information. The transport modes included in the analysis are those covered by the smartphone application developed within the Optymod'Lyon project: car (including information about parking availability, congestion and road works alerts), car sharing, public transport (both local trains and urban public transport), bike, bike sharing, and walking. The WTP can be a good proxy of users' propensity to become multimodal and, thus, geared to the better sustainability of their mobility.
The next section focuses on the methodological approach used in the survey and the data analysis design. Then, the results are described and the discussion compares those results with others in state-of-the-art literature; conclusions and suggestions to policy-makers are then put forward.
Materials and Methods
The research was conducted in the metropolitan area of Lyon (France), which covers 512 km 2 (58 municipalities) with a 1.3 million resident population. Lyon is an important centre of economic development and it is the second French metropolitan area after Paris.
The aforementioned Optymod'Lyon project developed a smartphone application helping users to optimise their journeys through real-time multimodal information, thanks to GPS functionalities. The ultimate goals were to understand the effect of the information provided by the app on travel behaviour and to define how the maintenance of the app could be funded. To this end a survey in the Grand Lyon area on a sample of the population was carried out.
A convergent mixed method was adopted to design the survey along the three steps of the research, as depicted in Figure 1 . The survey administered to the sample followed a quali-quantitative approach based on two tools-the web-questionnaire and the focus group-which were designed to work in an integrated way.
The ex-ante phase aimed at investigating mobility patterns, attitudes and requirements of users to properly design the Optymod'Lyon app. The in-itinere phase focused on the test of the app developed so far to eliminate problems and to remove bugs as well as to monitor the participants' reactions to the use of the app on their journeys. The ex-post phase aimed at assessing potential changes in travel behaviour as well as changes in perception, expectations, and preferences spurred by use of the app.
The web-questionnaire, created with the Google form platform, was addressed to the participants in two stages: in February 2013 (ex-ante survey) and five months after testing the application (from June to October), in October 2013 (ex-post survey). Just a few days after the administration of the ex-ante questionnaire six focus groups were organised to discuss the issues tackled in the questionnaire, thus allowing a cross-reference. The same individuals participated in the three stages, except three who dropped out of the survey and did not participate in the second stage. During the test of the application, an on-going survey was undertaken to test and evaluate its functionalities. To properly involve the panel throughout the survey period, a smartphone (Samsung Galaxy S3 mini) was presented as an incentive. The web-questionnaire, created with the Google form platform, was addressed to the participants in two stages: in February 2013 (ex-ante survey) and five months after testing the application (from June to October), in October 2013 (ex-post survey). Just a few days after the administration of the ex-ante questionnaire six focus groups were organised to discuss the issues tackled in the questionnaire, thus allowing a cross-reference. The same individuals participated in the three stages, except three who dropped out of the survey and did not participate in the second stage. During the test of the application, an on-going survey was undertaken to test and evaluate its functionalities. To properly involve the panel throughout the survey period, a smartphone (Samsung Galaxy S3 mini) was presented as an incentive. The ex-ante and ex-post questionnaires consisted of six sections and the focus group followed a similar pattern. (Figure 2 ). Ex-post phase  Self-administered using Google Drive platform  5 points Linkert-scale  6 focus groups (7-9 participants)  Discussion about 3 hours each The ex-ante and ex-post questionnaires consisted of six sections and the focus group followed a similar pattern. (Figure 2 ). The web-questionnaire, created with the Google form platform, was addressed to the participants in two stages: in February 2013 (ex-ante survey) and five months after testing the application (from June to October), in October 2013 (ex-post survey). Just a few days after the administration of the ex-ante questionnaire six focus groups were organised to discuss the issues tackled in the questionnaire, thus allowing a cross-reference. The same individuals participated in the three stages, except three who dropped out of the survey and did not participate in the second stage. During the test of the application, an on-going survey was undertaken to test and evaluate its functionalities. To properly involve the panel throughout the survey period, a smartphone (Samsung Galaxy S3 mini) was presented as an incentive. The ex-ante and ex-post questionnaires consisted of six sections and the focus group followed a similar pattern. (Figure 2 ). The ex-ante focus groups followed a layout that started with a short presentation of the participants (name, occupation, household composition, residence, work destination and transport mode used) and consisted of four sections:
• personality traits and behaviour towards infrequent trips: how people get information, their emotions and sense of direction, and the way they use the information during their trips; • travel habits: understanding of most frequent travel behaviour, emotions, attitude towards modes, attitude to changing route during the most frequent trips; • technological habits: ownership of a smartphone, trust in online purchases and technologies, use of technology in their everyday life, ownership of a GPS; • willingness to use Optymod'Lyon: their interest in the technology and if they would change behaviour by using it; willingness to pay for Optymod'Lyon.
Ex-post focus groups also started with a short presentation of the participants' lifestyles (e.g., house/work location, etc.) and investigated if a behavioural change occurred as a follow-up of their perception about the performance of Optymod'Lyon. Finally, the willingness to pay for Optymod'Lyon and the attitude towards its use were discussed.
Socio-economic variables (gender, age, education, income, household composition, car ownership, bike sharing and public transport subscription) were collected through the questionnaires administered before and after the test.
The sample was selected per quota, 25 men and 25 women split by the number of children under 14 years' old in the household, age, travel patterns (preferred mode, origin and destination), income, occupation and education. Fifty participants were recruited by a specialised agency following the sampling plan showed in Table 1 . The sample was designed to represent different individuals' typologies in order to cover the widest possible spectrum of situations: People living alone, in a couple, or in households with children as well as those living in the city centre or in suburban areas and having different needs and constraints; age and educational level can influence attitudes towards mobility [46] , and occupation and income can play a role in modal choice. Thus, intentionally, the sample was not designed to represent the Lyon or French population. However, the comparison with data coming from the French National Institute of Statistics INSEE showed that the sample is not quite alien to the average values of the Grand Lyon area, with the differences concerning a higher educational level, a lower number of single persons and a higher number of households without children [47] . More details will be given in the results ( Table 2) . us to maintain a feasible number of focus groups (about 6-9 people in each of the 12 focus groups, before and after the test). Two interviews were carried out individually as respondents were not available to participate in the focus groups: the same pattern of the focus groups was followed during the interview. This article is focused on the data gathered during the focus groups organised in the ex-ante and ex-post phases of the project. The focus group method relies on the interactions between the participants [48] and fits well with the objectives of the research, reducing costs as the sample used is smaller, but giving an in-depth analysis of the key aspects related to the design of the tool and to the results of the test.
The focus groups' discussions were recorded (audio and video) and transcribed verbatim. The transcriptions were carefully read in order to draw a synoptic table including the main subjects and sub-subjects, thus creating the structure for the content analysis, following an inductive analysis as described by Blais and Martineau [49] . This work was carried out iteratively, to organize raw data in a defined structure [50] ; an Excel sheet was prepared including all the data related to the WTP expressed by participants. Such an approach supported the textual analysis and gave precise figures about WTP, allowing a comparison with other studies in literature that generally use quantitative questionnaires. The questionnaire purposely avoided specific questions related to WTP, transferring the issue to the discussion, thus providing a more respectful approach to such a sensitive issue.
A convergent mixed-method design was adopted to analyse the data gathered from the focus groups and those taken from the online questionnaires (socio-economic and travel habits data). The convergent method for this research consists in matching data analysis with data information gathered during personal discussions in order to derive quantitative data from qualitative data obtained from the focus group discussions [51] . To this end, the ex-ante opinions about the WTP for multimodal real-time information were compared in order to define groups of people with similar opinions. The socio-economic characteristics and travel habits of each group were then analysed alongside data gathered by the ex-ante web-questionnaire. The acceptable level of charge and the method of payment declared during the focus groups were likewise analysed. Finally, the evolution of the participants' opinions after the use of the device was investigated to figure out how the use of Optymod'Lyon affected their willingness to pay.
Results
The participants were gender balanced and well-educated (59.5% hold a university degree and 11.9% have a high school diploma), even though 28.6% did not attend high school.
52.4% of participants had an average gross household income of 1500-3000 €/month and 35.7% earned 3000-5000 €/month. Those with an income greater than 5000 €/month increased from 2.4% (one person) to 9.5% after the test. Concerning the household composition, the majority of participants lived as a couple (33.3%), 23.8% lived alone, and 28.6% had a large family (four people minimum). Moreover, people living with children represented nearly 43% of the sample. After the test, some changes concerning household size occurred, but they are not significant.
Almost all respondents had a driving license (90.5%) and a low percentage did not own a car (9.5%). Considering the travel behaviour before the test, 7.1% had a bike-sharing subscription and 28.6% a PT subscription. Soft modes were barely used all year round, and always in combination with PT. Car (52.4%) was the preferred mode during the autumn/winter period, followed by PT (28.6%). During spring/summer, the car use dwindled down to 35.7% and PT reached 50%. In fact, during the warm season, people relied on bikes (14.3%) or the combination of PT and car (14.3%), never used during autumn/winter time, or the combination of PT and soft modes (7.1%). In Table 2 a comparison between our sample and the population of the Grand Lyon metropolitan area is reported, showing that our sample is biased in terms of educational level and household size and, thus, the number of children. While car ownership is higher than in the Grand Lyon area, notably for households with more than two cars, the mobility patterns are not so diverse. The most obvious difference is due to more cyclists and less walkers in our sample.
In the third phase of the research (ex-post phase, see Figure 1 ), following the test of the application, a few changes towards more sustainable behaviour could be observed in regard to the travel habits of participants. The number of PT users slightly increased (two participants in autumn/winter and three in spring/summer) as well as the number with a bike sharing subscription (two more); on the other hand, a decrease in the multimodal option "PT + soft modes" occurred (one less in autumn/winter and four less in spring/summer). The use of the car as the single mode recorded scant variation in both seasons before and after the test (just one journey less), trips involving both PT and car declined by 50% in the spring/summer (three less).
Travel to work, both before and after the test, ranked as the most popular purpose among participants, respectively 73.4% and 71.4%, while leisure trips slumped from 11.9% to 4.8% and shopping trips climbed from 2.7% to 7.1%. Before the test, 69% made their most frequent trip five times a week, decreasing to 59.5% after the test. Finally, the rate of people making detours during their most frequent trip rose from 50% to 61.9% after the test. Table 3 shows an overview of the socio-economic characteristics and travel habits of the participants before and after the test allowing a better understanding of participants' profiles. Participants are split by gender and, within the gender, listed by decreasing age. When participants changed their travel habits and/or their socio-economic characteristics after the test, the values before and after are reported in the cells of each column, coloured in grey.
The textual analysis of the reactions towards the introduction of a charge to use multimodal real-time information allowed us to define four homogeneous groups. Such groups have been labelled according to the statements expressed by the participants during the discussion and represent their feelings and attitudes towards their WTP:
• the idealists (n = 12, 28.6%) showing a strong negative attitude towards the introduction of a fee to use real-time information. "I have been used to not paying anything to use applications for 20 years, so it is a problem for me to pay [Didier]". "I'm talking about my experience, what I have seen abroad, applications which are not so complete, but which are closer to this application and usable for free" [Jérémie]; • the pragmatics (n = 11, 26.2%) expressing a moderate negative willingness to pay. "The same for me [ . . . ] Because we already pay for so many things each month" [Géraldine] . "The problem is that you already pay the toll for the ring road, the car park because you want to park your car, the public transport when you use it; why should you have to pay to know how to use them (transport systems)? Do you understand what I mean? You already use them [Pierre-Luc]; • the ambiguous (n = 9, 23.8%) representing people not taking a clear stance on their own WTP but not opposed to the introduction of a charge. "The traveller is bit logical, isn't it?" [Frédéric] . "I have this application, I can benefit from it, I am going to pay, OK, but in the end maybe there will be a benefit, maybe later, in the meantime I am waiting for a benefit if it will come ..., I do not know, we will see".
[Fabrice]; • the opportunists (n = 9, 21.4%) willing to pay for the tool. "That said, I am willing to pay much more ... twice as much if there is a radar detector" [Brice] . "In fact, for me to be willing to pay 4-5 Euros, maximum, it really has to be effective, and it should allow me to save time" [Nouzha] . Table 4 displays an overview of the socio-economic characteristics of each group, as well as their travel habits. It is interesting to observe how groups are featured differently as regards gender, household size and travel habits. The idealists and the pragmatics are different in terms of age and gender: the idealists are mainly females (72.7%) and are the youngest group (41.3), while the pragmatics are the oldest group (average age 47.2) and mainly males (66.2%). However, those two groups are similar in terms of travel purpose (63.6% travel for work, considerably less than the other two groups). The pragmatics live mainly in large households (≥4 persons) with two children (45.5%), unlike the ambiguous who are mainly childless (70%).
The idealists have the highest rate of PT subscription (41.7%): they use it for their most frequent trip (41.7% in autumn/winter) and record the lowest travel frequency (50% have a frequency less than three times per week). However, the pragmatics and the ambiguous show the most sustainable behaviour: they record the lowest use of car or PT + car, respectively in autumn/winter (36.4%) and in spring/summer (30%); the ambiguous also record the highest use of bike (50%). The opportunists do not change route during their most frequent trip (66.7%), unlike the pragmatics (27.3%), and prefer using the car for their most frequent trips (66.7% in autumn/winter; 55.6% in spring/summer up to 100% including PT + car). Finally, the opportunists record the highest level of education (66.7% have a university degree) unlike the ambiguous (50%).
The Acceptable Level of Charge and Form of Payment
The forms of payment considered acceptable by the participants vary according to the groups, as shown in Figure 3 . As the app was still not ready to market and, hence, not considered reliable, the WTP after the test was largely different from the initial one; for this reason, the values declared before the test were used.
As already hinted, the idealists prefer an app free of charge (six participants), while the pragmatics were in favour of a monthly or annual subscription (nine participants). The subscription was also largely chosen by the ambiguous and the opportunists. Generally speaking, those who accepted a charge did not explain why. Participants rejecting the subscription-notably the opportunists (six participants)-were inclined to choose a flexible offer allowing them a degree of freedom in choosing the information related to the mode they would use and only when they need it. A small fraction in each group-except for the pragmatics-would prefer a one-time payment, which is the usual payment method for apps in the Play Store. Figure 4 depicts the acceptable level of the monthly subscription charge as declared by the participants before the test; 19 out of 42 participants did not consider any charge acceptable or did not suggest any value. Excluding those people, more than the half of participants (24) favoured a subscription: six would prefer the annual subscription while 18 would prefer the monthly one. The charges span from 0.2 to 12.5 €; the majority opted for 0.2-3 € (14) with a prevalence of the pragmatics (6). Table 5 reports the average and median value of the acceptable monthly charge of the four clusters-before the test. Not surprisingly, the idealists record the lowest values, desiring to use the app free of charge. It can be observed that the opportunists have similar average and median values for monthly charges while the ambiguous show the highest average, but the median equals zero. Such a value is due to the attitude of a few members of the ambiguous group towards high charges, considering people should pay a lot to get information even though they never professed themselves as willing to pay. Figure 5 provides an overview of prevailing opinions in each group as well as showing how those opinions changed after the test period. One participant (in the opportunists group) did not express his opinion during the ex-post focus group.
The Evolution of Attitudes and Opinions After the Test
The idealists oppose the charge to use the app for ideological reasons. On the one hand, those individuals are strongly in favour of gratuity, arguing the app should be free of charge to be "accessible to a maximum of persons" (Pascal S.), or because their socio-economic situation usually prevents them from paying for services (Yvette, retired). On the other hand, some argue they are not used to paying for travel information since it is usually available for free and they will always prefer to use it or find it that way.
In contrast, the pragmatics are unwilling to pay for personal reasons. The majority of them (seven out of 11) claim they do not need to use the app since they consider it not useful for their travels, arguing they have already optimised their most frequent trip. Some of them also explain their unwillingness to pay by economic arguments (four out of 11): not enough money to spend (Charlotte, student), too many expenses (Géraldine, Sébastien) or have already paid to optimise their travel (Sabrina H.).
Although the ambiguous did not express their willingness to pay to use information offered by Optymod'Lyon, they never rejected the introduction of a charge. In fact, the majority of them supported the idea that users should contribute to the funding of the device (six out of 10). Figure 5 provides an overview of prevailing opinions in each group as well as showing how those opinions changed after the test period. One participant (in the opportunists group) did not express his opinion during the ex-post focus group.
Although the ambiguous did not express their willingness to pay to use information offered by Optymod'Lyon, they never rejected the introduction of a charge. In fact, the majority of them supported the idea that users should contribute to the funding of the device (six out of 10). The opportunists clearly expressed their willingness to use the app but they think they should get benefits from its use (six out of nine) in terms of time, stress or cost savings. Two participants out of nine were willing to pay more if some specific information, related to their travel, was added to the tool. Others revealed they would prefer to pay only for using travel information as they demand it, not accepting to be constrained by a permanent commitment. Figure 5 shows the percentage of individuals who changed opinion after the test period. Most of the idealists (59%) upheld their view and three of those who thought Optymod'Lyon should be free of charge expressed their preference for using other free apps. 34% of opportunists shared the view of the pragmatics, being unwilling to pay for an app they did not consider useful for their travels. In fact, only 27% of the opportunists expressed their WTP for the tool, but only if information is reliable and they can draw actual benefits from it.
It is also interesting to observe that, even though the pragmatics thought the information was not useful for their travels, after the test 27% declared they were willing to use it for free.
Finally, a few individuals in each group-mainly the ambiguous (40%)-changed their mind following the test of the device as depicted by the lilac box in Figure 5 (right side). The new opinions highlight that the app is not a suitable "policy" to modify users' behaviour; in fact, people consider the app as a "waste" of public funds and would have preferred an investment in something more tangible, like the improvement of the public transport system (e.g., higher frequency).
Discussion and Conclusions
Four clusters of participants-idealists, pragmatics, ambiguous and opportunists-are reviewed in the results, classified according to their willingness to pay for getting multimodal real-time information, a key aspect for defining a potential business model to maintain the Optymod'Lyon app. The opportunists clearly expressed their willingness to use the app but they think they should get benefits from its use (six out of nine) in terms of time, stress or cost savings. Two participants out of nine were willing to pay more if some specific information, related to their travel, was added to the tool. Others revealed they would prefer to pay only for using travel information as they demand it, not accepting to be constrained by a permanent commitment. Figure 5 shows the percentage of individuals who changed opinion after the test period. Most of the idealists (59%) upheld their view and three of those who thought Optymod'Lyon should be free of charge expressed their preference for using other free apps. 34% of opportunists shared the view of the pragmatics, being unwilling to pay for an app they did not consider useful for their travels. In fact, only 27% of the opportunists expressed their WTP for the tool, but only if information is reliable and they can draw actual benefits from it.
Four clusters of participants-idealists, pragmatics, ambiguous and opportunists-are reviewed in the results, classified according to their willingness to pay for getting multimodal real-time information, a key aspect for defining a potential business model to maintain the Optymod'Lyon app.
Out of the 37 participants who expressed an opinion about WTP (i.e., the idealists, the pragmatics and the opportunists), a strong majority were unwilling to pay (62.2%: idealists and pragmatics) and gave economic reasons to justify their position and the availability on the market of free information. It is impossible not to associate those results with the current economic crisis-prompting people to cut their expenses (e.g., the pragmatics)-as well as with the emergence of new business models allowing companies to propose services for free, as observed by the idealists.
Moreover, in accordance with the state-of-the-art literature [40] , those willing to pay (37.8% opportunists) expect reliable information and are mainly drivers. They are educated (high school graduates) car users (66.7% in autumn/winter; 100% in spring/summer, including PT + car), mainly travelling to work, and they are in general willing to pay a low monthly charge level (0.2-3 €/month), although some of them might be willing to pay more (3 to 6 €/month).
On the other hand, idealists and pragmatics (not willing to pay) record a lower share of trips to work and a higher share for leisure, shopping and study. The absence of a definite stance about WTP of the ambiguous could be explained by the fact that they do not think they need information for their most frequent trip, probably due to its having the lowest travel time and being a currently sustainable travel behaviour, or an already optimised trip.
Before the test, the most preferred form of payment was an annual or monthly subscription (seven opportunists, although a flexible offer would also be appreciated (six opportunists). However, it was difficult to agree on a common position about an acceptable level of charge and form of payment since the app was still in a prototypal phase and the information not entirely reliable as yet.
During the focus group discussions, however, the low performance drawback was surmounted, as participants were presented with the hypothetical scenario of correct app operation.
One person in each group of idealists and pragmatics changed their mind towards a willingness to pay. All the idealists who preferred free information upheld their view and some of the pragmatics (three out of seven), who thought that the app was not useful for their travels, realised that they definitely would search for information, but for free. Gilles, who changed groups from pragmatics to idealists after the test, said: "Compared to services that are available for free, we will not pay, I mean myself, I will not pay" Pierre-Luc who also changed from pragmatics to idealists stated that: "Well, you can have other information for free. You know what I mean, it's not ... Then, you have to develop something else to make people pay and the application has to work very well".
The majority of the ambiguous changed their mind after the test; in fact, only 30% confirmed their previous position, while 40% strongly rejected the app as a useful tool. The test allowed us to experiment with what the daily use of the device might mean prior to its actual introduction, and thus to take a more realistic position about both its usefulness and the WTP. In fact, a new group (11 participants) emerged and the participants challenged the usefulness of the app to modify travel behaviour. Evelyne, who was among the ambiguous before the test, switched to the new group together with Jeanne who argued: "The money to be used to maintain Optymod'Lyon should be given to public transport to allow the transport company to lower the ticket price". Frédéric (According to me, if thousands of millions [euros] need to be invested, they should not be spent on such an application) and Martine were in the ambiguous group before the test. Odile was in the group of pragmatics and said that the application "will not induce any change in travel behaviour" and that "it will become like a toy afterwards, to use and blend, once everything is properly installed". Martine agreed with them (voilà that will be the case).
The results above show how discussions in the ex-post focus groups provided opportunities to the participants to reflect on their opinions prior to the use of the app, as well as on their own expectations and disappointments.
The mismatch between opinions and facts often occurs for any kind of product and the more technologically advanced a product is, the higher people's expectations are, and the greater their subsequent disappointment. People's reactions are a key element in technology development.
Since the goal of ATIS was to prompt more sustainable behaviour, it is crucial to understand whether the introduction of a charge could hold back the use of the app and its likely beneficial effects on travel choices. The current study highlighted the fact that people included in the two groups who are basically unwilling to pay will forsake the app, because they are not interested in putting money into such a service. These groups are not key targets either for the app or for analogous transport policies, as their current travel behaviour is already eco-friendly.
The real and most important target for the app were all those who drive a lot, in terms of time and distance. Since they bear a consistent cost for their current mobility habits, the introduction of a moderate charge for the use of the app should not substantially affect their mobility. Furthermore, the opportunists (mainly drivers)-before the test-were willing to pay for using a multimodal app. Nevertheless, the crucial drawback is that after the test only two people still declared their willingness to pay. This outcome reveals that the introduction of a charge would not contribute to the desired goal of a more sustainable and optimised urban mobility.
Arguably, a certain contradiction became obvious, since both people who admitted their willingness to pay for a satisfactory app also declared being particularly interested in all car-related features: a clear sign of unwillingness to change their current travel behaviour in favour of a more sustainable pattern.
The results presented so far may lessen the expectations of local administrations, often too high in terms of the ability of new technologies to solve mobility and ecological issues. In fact, as in several other studies [19, [52] [53] [54] , these results prove that new technologies alone are not powerful enough to change travel behaviour unless coordinated actions by policy makers for the improvement of transport networks (and notably the alternatives to cars) and the introduction of policies for reducing car use are put forward at the same time.
To compare the above results with state-of-the-art literature, Table 6 includes a summary review of the WTP for existing ATIS or for information systems investigated in several studies providing travel information. The results show that there is limited literature concerning WTP for multimodal devices and reveals how such systems are diverse, also in terms of the level of charge. In addition, no existing or studied system is similar to Optymod'Lyon, which is the only one to propose multimodal real-time options integrating different transport modes in a trip chain; this makes the comparison even more difficult.
Furthermore, it can be observed that several studies only investigate the disposition to pay for ATIS, but do not give any precise figure in terms of WTP. Moreover, the WTP is seldom requested in terms of monthly charge, but is often expressed per trip or per call to get travel information. Notwithstanding the difficulty of comparisons, it can be observed that the WTP is usually quite low, in line with our results; however, there is no insight into the socio-economic characteristics of respondents who are limited to drivers and, sometimes, to public transport users and drivers, not considering all transport modes.
Thus, even though the size of our sample does not allow us to extend the results to a larger population, it represents a complete and diversified range of individual profiles. Moreover, a focus group approach has never been used in the literature to investigate the willingness to pay for ATIS, but it has been used to better understand people's expectations about the purpose of ATIS, as well as the usefulness of such tools [25, 39] . There is only one study [13] , as reported in Table 6 , using a focus group approach to derive quantitative information, similar to WTP. Our research has shown how a great deal of information can be collected, even quantitative information, if the debate is aimed at investigating not only the aspects involved in the use of the product, but also emotions, points of view, feelings and attitudes that help shape the behaviour. Such an insight is not possible using only quantitative questionnaires. Focus groups provided a better understanding of people's WTP and of the motivations behind it, which is useful for future research.
Finally, the interest of the results lies in the fact that users have experienced the app in a real context showing how such tests had an effect on the attitudes and preferences towards WTP. These findings should be taken into account by policy-makers if a fee to maintain ATIS were introduced, paying attention also to the nature of the clusters reported. Understanding the above characteristics and attitudes of travellers is a key point when implementing new technologies, interventions and policies and the paper has tried to bridge the existing gap in the literature about the conditions for people's willingness to pay to use ATIS. In accordance with the results in the present study, panellists willing to pay after the experiment would do so for reliable information (n = 3). Before the experiment, they also indicated they expected benefits from the use of the service (opportunists, 66.7%). Moreover, after the experiment, a new opinion expressed by 2 participants indicated that they doubt of the possibility to implement a reliable service.
Potential Services to Be Provided by ATIS Review
Multi-dimensional study on the state of the art
•
WTP is related to the perceived benefits of the use of the information [42] Before the experiment, panellists willing to pay, also indicated they expected benefits from the use of the service (opportunists, 66.7%).
Real-Time Transit Information
Stated preference survey on WTP 110 public transport users
• WTP is greater for reliable information [40] In accordance with those results, panellists willing to pay after the experiment would do so for reliable information (n = 3). Men in the habit of using pre-trip information are less willing to pay than those currently using en-route information • Women show a greater WTP for real-time information and women with high income are less interested in a service-locating option and multiple-itinerary proposal • Women WTP depends on children-related constraints [45] Gender characteristics are not significant to distinguish the groups; however, the idealists and the pragmatics are opposed in terms of age and gender: the first are females (72.7%) and have the lowest average age (41.3) while the second ones are the oldest group (average age 47.2), mainly males (66.2%). Percentage of people willing to pay for Optymod'Lyon was also low (21.4% of the total population). 19% of participants (some of the idealists) thought the app should be provided for free.
Survey

Information at Bus Stops
Stated preference survey on WTP 470 students using public transport
• People are more willing to pay for a better frequency or reliability of transport services than for ATIS • Information is the last attribute that people would pay for to improve their travel experience [36] Ex-post focus groups revealed that some participants would have preferred an improvement of public transport and other policies to the deployment of Optymod'Lyon. • People are more willing to pay for real-time information and in a lower proportion for additional trip planning, fares information and timetable schedules [30] Only, 21.4% of the panellists of Optymod'Lyon were willing to pay.
Survey
Review
Cross-Cutting study on the state of the art
• People are willing to pay as long as they perceive the value of the information provided [41] Before the experiment, willing-to-pay panellists, indicated they expected benefits from the use of the service (opportunists, 66.7%).
Stated preference survey to examine the roles of psychological factors 99 Chicago-area commuters
• Average WTP is $36.9 per ride [19] Only one participant in the ex-ante focus groups proposed to pay per ride. A monthly charge was the most popular subscription method among groups (72.7% of the pragmatics; 66.7% of the ambiguous; 77.8% of the opportunists) and for some of the idealists (50%) who strongly expressed their preference for an app free of charge.
Other Services Radio Traffic Information and Variable Message Signs Information
Questionnaire on the impact on route choice behaviour and WTP
participants
• WTP is highest for male drivers under 45 years on business trips and for people having a good experience of variable message signs [29] Results of Optymod'Lyon pointed out that car drivers are more willing to pay (66.7% in autumn/winter; 100% in spring/summer, including PT + car), while gender is not a significant issue. Results also indicated that participants in our study are highly educated (>66.7% high school graduates) and mainly travelling to work (77.8%).
